Fighting is an assaultive behavior among adolescents that may lead to an increased risk of injury or death. Recent national estimates from the Youth Risk Behavior Survey in the US indicate that, in 1997, 37% of students in grades 9-12 had been in a fight within the preceding 12 months. 1 Over the same period, approximately 4% reported seeking medical attention for an injury sustained from a fight, and 7% reported being threatened or injured with a weapon on school property. Males are much more likely than females to be involved in a fight and to be victims and perpetrators of assaults. Nationally, aggravated assault (that is, rape, weapon related assault, or assault with intent to harm) victimization rates among males exceed those among females (12/1000 v 6/1000), as do arrests for assault (82% v 18%). 2 Although several studies have examined correlates of violent behaviors among youth, [3] [4] [5] [6] [7] [8] [9] few have assessed the association between injury and fighting. 3 8 In this study, we examine the associations between violent behaviors such as group fighting, weapon use, and circumstances surrounding fights, and the risk of a fight related injury among a nationally representative sample of adolescent males who reported being in a fight in the past 12 months.
Methods
We used data from public use tapes of the National Longitudinal Study of Adolescent Health (NLSAH). The study design and establishment of validity and reliability of the NLSAH have been described in detail elsewhere. 10 11 Briefly, the study used a clustered sampling design of a total of 145 middle, junior, and senior high schools stratified by census region, urbanicity, school type, ethnic composition, and enrollment size, to study a nationally representative sample of public and private school students. 10 11 During the first phase 76% (90 118) eligible students completed an in-school questionnaire; in the second phase, an in-home survey involved a random sample of 15 243 adolescents, stratified by gender and grade level. These students were selected from class rosters of schools that had participated in the first phase of the study. An 80% response rate was achieved.
The in-home interview obtained information about several health issues including sexuality, substance use, physical activity, nutrition, peer networks, and violence. For personal questions, computer assisted self interviewing (audio-CASI) was incorporated to protect confidentiality and limit parental influence on participant responses. Parental consent and local institutional review board approval were obtained.
The public use data tapes are based on a randomly selected subsample (n = 6504) of the original in-home sample. When weighted, the sample is representative of US adolescents in grades 7-12. Although fighting and injuries are known to occur among females, we restricted our analyses to males because of previous findings of their significantly higher prevalence of fighting. 3 6 From this sample in the public use data tapes (n=3147), we analysed from those who reported involvement in a fight within the past 12 months (n=1314).
MEASURES
From this secondary analysis, we constructed two main outcome variables: being injured and injuring another in a fight in the past 12 months. To measure the number of participants injured themselves, we examined responses to the question: "During the past 12 months, how many times were you in a physical fight in which you were injured and had to be treated by a doctor or nurse?" The number who injured someone else was ascertained by asking "In the past 12 months, how often did you hurt someone badly enough (for them) to need bandages or care from a doctor or nurse?" These outcome variables were dichotomized so that respondents who reported being injured or not in a fight were categorized as "yes," or "no". The same coding scheme was used for injuring another person.
Other violence related variables assessed included aspects of fighting related behaviors and weapon related behaviors. Fighting related behaviors included group fighting, and where and with whom the person fought most recently. Group fighting was based on responses to the question: "In the past 12 months, how often did you take part in a fight where a group of your friends was against another group?" with responses categorized as "never," "1 or 2 times", or "3 or more times". Location of the most recent fight was grouped into two categories: "school" and "elsewhere". Opponents were grouped into three categories: "family/friend/acquaintance", "stranger", and "other" (such as a teacher or employer).
Weapon carrying was determined by the question: "During the past 30 days, on how many days did you carry a weapon-such as a gun, knife or club-to school?" A "yes" response was assigned if they carried any weapon on one or more days. Two questions on weapon related activities were used to measure weapon use and the responses dichotomized as "yes" or "no".
STATISTICAL ANALYSIS
We calculated prevalence estimates for fighting related injuries and bivariate associations between each of the independent variables and the main outcome variables. Crude odds ratios (OR) and 95% confidence intervals (CI) were also calculated. Two multivariate logistic regression models were created that included variables found to be significant in the bivariate analyses, to assess the independent eVects of group fighting, weapon use, weapon carrying, and circumstances of fighting on the risk of injury to self and others. To assess potential multicollinearity between the independent variables, we conducted a Pearson product moment correlation analysis. Correlation coefficients ranged from 0.05 to 0.35, suggesting that no multicollinearity problems existed. To account for the complex sampling design and to obtain national representation from the study sample, all statistical analyses were calculated on weighted data using the SUDAAN statistical package.
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Results
Of the study sample (n = 1314), 59% were white, 26% black, and 15% were categorized as "other". Thirty five per cent of the students were in grade 7 or 8 and 65% were in grades 9-12. Approximately 10% were in families receiving public assistance.
Eighteen per cent reported needing medical attention as a result of an injury sustained in a fight in the past 12 months. Prevalence rates of injury were similar for middle and high school students (18% v 19%) and were also similar among the diVerent racial and economic groups (table 1). Almost half reported that they had injured someone else badly enough that they needed medical attention-slightly more high school students than middle school students (50% v 42%).
Results of bivariate logistic regression analyses between injury related variables and violence related variables are presented in table 2. Students who participated in group fighting three or more times were twice as likely (OR = 2.08; 95% CI 1.3 to 3.3) to have been injured in a fight than others. Likewise, those who fought with strangers were more likely to have been injured than were students who reported fighting with someone they knew (OR = 1.85; 95% CI=1.3 to 2.7). Those who reported using a weapon to threaten or harm someone and those who had carried a weapon to school in the past 30 days were more likely to be injured than those who did not. Students who reported group fighting, fighting with a stranger, or using or carrying a weapon were also more likely to have injured someone else.
The multivariate logistic regression model showed that group fighting three or more times and most recently fighting with a stranger, were each independently associated with having been injured (table 3) . Participants who reported that their last fight occurred somewhere other than at school, were less likely to be injured when compared with students involved in a fight at school. Neither weapon *Defined by parental response to whether or not they received public assistance such as welfare.
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carrying nor weapon use was associated with being personally injured. With regard to injuring another person, group fighting, most recently fighting with a stranger, or having used a weapon to harm or threaten someone were each independently significant risk factors.
Discussion
Several interesting findings are worth noting. Prevalence estimates for fight related injury were higher (18%) compared with other national studies. Other studies assessing fight related injury have either included females in their analyses, 3 or assessed the prevalence of injury among all male adolescents without subsetting out only those who fought. 1 These diVerences in sample selection and study design likely account for the higher prevalence found in the current study. Additionally, the use of audio-CASI technology and questioning participants in their home may have made them more willing to answer potentially controversial questions and to do so honestly. We found that the number of group fighting incidents was associated with injury risk-a finding consistent with previous research. 3 Reasons for this finding cannot be ascertained by the current study, however it may be postulated that persons who fight repeatedly may be more violent than those who do not fight regularly, or they may become more violent as the regularity of their behavior increases.
Fighting with someone unknown was related to both being injured and to having injured another. Although the reasons for this cannot be established in this study, it may be that when male adolescents fight with someone they know, they are less likely to inflict serious injury because they are able to view this person as an individual. Conversely, the adolescent may view a stranger as someone who is less of an equal or someone they will not have to interact with in the future. Therefore, personal, psychological, and legal consequences may not be important as when they fight with someone who is known. This warrants further investigation.
In both the bivariate and multivariate analyses, using a weapon to threaten or harm someone was associated with reported injury to another, though the odds ratio was somewhat stronger in the bivariate analyses. These results highlight the problem of the prevalence of weapon related behaviors among adolescents. Although homicide rates have declined, weapon use, especially use of firearms, continues to contribute to the high rate of homicides among adolescents and young adults in the US. 13 14 Previous data from the National Youth Risk Behavior Survey indicate that approximately 7% of students were either threatened or injured with a weapon in the 12 months preceding the survey. In addition, weapon carrying among adolescents is relatively high. 1 7 Obviously, the involvement of a weapon, particularly a firearm, in the context of a violent altercation increases the risk of a lethal outcome. 15 Therefore, interventions aimed at preventing firearm related fights are crucial to the prevention of violence related mortality among adolescents. Fighting is a prominent health risk behavior among adolescent males. Many factors contribute to the manner and outcome of a fight. Whereas some fights may be relatively harmless scuZes between friends, others involve risk of serious injury.
We found that certain characteristics of fights increase the risk of injury, such as fighting in groups or fighting with strangers. The influence of peers on adolescent behavior is well documented. Adolescents are much more likely to engage in certain behaviors when their friends encourage and approve of those behaviors. 16 This is evident with substance use, delinquency, and sexual activity, and may also be true of violence. Prior research indicates that within a peer group, particularly one involved in a behavior such as fighting, individual values and behaviors are over-ridden by the will of the group. 17 In other words, an individual may act diVerently in the presence of a group than when alone. This theory may help explain the consequences of group fighting, in which the peer group may influence the level and degree of violence thereby increasing the risk of injury. Moreover, research on seventh graders showing that the prevalence of injuries among fighters is related to the number of combatants in the fight, further supports our findings. 18 
LIMITATIONS
Several factors limit the interpretations of the results. First, the study is cross sectional, therefore the direction of the relationship cannot be determined. Second, it is based on an in-school population and may not be representative of adolescents who are not in school. Third, the data are based on self reports and are subject to biases known to be associated with self reported data. Adolescents may be inclined to under-report the severity or number of their injuries if they view being injured as a sign of weakness or not socially desirable. For the same reason, they may overrate the severity of injuries inflicted on another, if they believe this to be socially desirable. Lastly, owing to the small number of students who reported weapon related behaviors, we were unable to separate those who actually used weapons from those who threatened others with weapons.
Implications for prevention
We must continue to evaluate violence prevention programs. To date, eVective intervention strategies have not been well established, but it is likely that aspects of the school, family, and community environment play important parts in these strategies. 19 This study oVers insights into the prevention of fight related injuries among male adolescents. By identifying factors associated with fight injuries, prevention programs can better target those persons or situations when injuries are likely to occur. Continued research may further identify factors associated with fight related injuries, or perhaps the personality characteristics or behaviours that may predict fighting. Continued eVorts on the part of the public health community are needed to understand and prevent assaultive injuries among youth in the US and in other countries as well.
Key points x Group fighting was an important risk factor both for being injured during a fight and for injuring another person. 
